Changes in urea cycle-related metabolites in the mouse after combined administration of valproic acid and an amino acid load.
Increased blood ammonia was induced in fasting mice by ip administration of 200 mg/kg Na-valproate followed 1 h later by 13 and 4 mmol/kg alanine and ornithine, respectively. When valproate was not used blood or liver ammonia was not increased, but increases were observed in liver glutamate (5-fold), glutamine (2-fold), aspartate (5-fold), acetylglutamate (15-fold), citrulline (35-fold), argininosuccinate (11-fold), arginine (11-fold), and urea (3-fold). The level of carbamoyl phosphate (less than 2 nmol/g) was, by far, the lowest of all urea cycle intermediates. The large increase in citrulline indicates that argininosuccinate synthesis was limiting, and that the increase in acetylglutamate induced a considerable activation of carbamoyl phosphate synthetase, which agrees with theoretical expectations, irrespective of the actual KD value for acetylglutamate. Pretreatment with valproate resulted in lower hepatic levels of glutamate, glutamine, aspartate, acetyl-CoA, and acetylglutamate. At the level found of acetylglutamate the activation of carbamoyl phosphate synthetase would be expected to be similar to that without valproate. Indeed, the levels of citrulline were similar with or without valproate. Argininosuccinate, arginine, and urea levels exhibited little if any change. Although the model used may not replicate exactly the situation in patients, from our results it appears that changes in citrullinogenesis or in other steps of the urea cycle do not account for the increase in blood ammonia induced by valproate, and it is proposed that valproate may alter glutamine metabolism.